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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a method and device for laser 
machining capable of performing the laser machining with good 
productivity and at a low cost by efficiently removing a smear continually 
after forming a laser hole so as to prevent sticking of the smear to a 
workpiece. 

SOLUTION: The laser hole is formed on workpiece 7 by irradiating with a 
first laser beam 2c, and the circumference of the laser hole is irradiated 
with a second laser beam 2f, the diameter of the irradiation spot of which 
is larger than the diameter of that of the first laser beam 2c and which has 
energy density lower than that at the irradiation spot in conjunction with 
the irradiation of the first laser beam 2c to remove the smear produced at 
machining the laser hole. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] While condensing with a condensing means and irradiating at a workpiece the laser beam outputted from the 
laser oscillation machine In the laser-beam-machining approach of performing laser beam machining to a workpiece by 
moving said laser beam relatively on said workpiece Laser hole processing is carried out by the exposure of the 1st 
laser beam at a workpiece. The path of an exposure spot by the major diameter from the path of the exposure spot of 
the 1st laser beam and the 2nd laser beam with the energy density lower than the energy density of the 1st laser beam in 
an exposure spot the exposure of the 1st laser beam ~ simultaneously - or the laser-beam-machining approach 
characterized by carrying out laser beam machining to a workpiece by irradiating the perimeter of said laser hole 
immediately after the exposure. 

[Claim 2] The laser-beam-machining approach according to claim 1 which condenses the laser beam of said branched 
another side, and is made into the 2nd laser beam while a laser beam is condensed and while the laser beam outputted 
from the laser oscillation machine was branched with the branching means and it was made to branch considers as the 
1st laser beam. 

[Claim 3] The laser-beam-machining approach according to claim 1 which outputs the 1st laser beam and the 2nd laser 
beam from a respectively different laser oscillation machine. 

[Claim 4] The laser-beam-machining approach according to claim 1 which is a diameter of a spot suitable for the 1st 
and 2nd laser beam, and sets a main shaft mostly and arranges the condensing means which can condense to the optical 
axis of a laser beam for the laser beam outputted from the laser oscillation machine so that it may become an energy 
density predetermined at each exposure spot. 

[Claim 5] The laser-beam-machining approach given in any 1 term to claims 1-4 whose diameters of a spot of the 2nd 
laser beam are about three to 5 times to the diameter of a spot of the 1st laser beam concentric circular. 
[Claim 6] The laser-beam-machining approach given in any 1 term to claims 1-5 which adjust the energy density 
distribution of each laser beam so that the energy density in the exposure spot of the 1st laser beam may be beyond the 
processing threshold of a workpiece and the energy density in the exposure spot of the 2nd laser beam may become 
said below processing threshold. 

[Claim 7] A laser beam is the laser-beam-machining approach given in any 1 term to claims 1-6 whose workpieces it is 
outputted from the laser oscillation machine whose oscillation wavelength is an ultraviolet region 400nm or less, and 
are the things of a resin ingredient. 

[Claim 8] When migration length of phid2 and a laser beam is set [ the path of the adhesion field of the affix produced 
by laser hole processing ] to S for phidS and the diameter of a spot of the 2nd laser beam, it is 2 S<phi d2-phidS. The 
laser-processing approach given in any 1 term to claims 1-7 which have unrelated relation. 
[Claim 9] 
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